3D Online Visualization and Synergy of NASA A-Train Data using Google Earth NASA/GES DISC ATDD Portal

http://disc.gsfc.nasa.gov/atdd
Aijun Chen'%, Steven Kempler!, Gregory Leptoukh!, Peter Smith! P-TAISE.g C i

INASA Goddard Earth Sciences (GES) Data & Information Services Center (DISC);
2Center for Spatial Information Science and Systems, George Mason University

NASA/GES DISC Google Earth Portal
http://disc.gsfc.nasa.gov/googleearth/

Email: Aijun.Chen@nasa.gov

Integrating Google Earth Plug-in into Giovanni A-Train Instance

Online visualize and compare multiple data in multiple GE

. . - . . Home | Resutt#1 © * || Resuit#z © =
The NASA Afternoon A-Train Satellite Constellation is a succession of Web Interface Design for integrating A-Train . . . o i Visualization Results | Downioad Data | Product Lineage | Beui TIBBORIRERTI] skcovisdsisrt Foicy . o .
seven US & international sun-synchronous orbit satellites, consisting of: Data Depot with Google Earth Plug-in A-Train Data Depot Tab menu lncludlng the tab of “View in Google Earth T"ti}'_“"'fj'j"r“‘l’z“:‘i";‘;':‘l‘:""'“""“'P‘”*‘::‘i’j:“:’t?"’:"”"”"f“"”g“m””"’”””’*‘ﬂ“”"’" 3D visualization of A-Train data
-- 0CO-2 (Orbiting Carbon Observatory) (will launch in Feb. 2013); / e s L Ju' 12,2005_4:42:23 am _ for science -- 1
- [SIMERRA Model (V] Total Cloud Liguid Water 4IRS iz . :
-- GCOM-W1 (Global Change Observation Mission); . . " | /8 Cloud Liquid Water Mixing | aqua[x]
( 2 ) The interface is based on AJAX technology, and . Optal Thcknass o Al 'W
- A ua; = = = = ce WWater Content- & i i
9 mainly consists of: (see left figure) L e Vertical profile for RO (Radar
- CloudSat; B - vt oo Only) Ice Water Content from
= = RO Liguid Water Content-t
| | | | A-Train Data Depot Caption . D b )
-- CALIPSO (Cloud-Aerosol Lidar & Infrared Pathfinder Satellite Observations) . o ! Cloud Top Pressure-MOD) CloudSat is compared with
DeSIgn prInCIpIes fOIlowed: - ﬁlAIRi'f}‘l‘:; Cloud Liguid Water -,
— Aura. o Web-based, no need to open new third Liauid Water from AIRS/Aaua t
seelel g gl e bl r;:IIZ::t th: fglai?zship be:lv:::e:
The A-Train makes possible synergy of information from multiple resources, so more information about earth condition is obtained from o Seamlessly integrated into A-Train instance > these two kinds of data
the combined observations than would be possible from the sum of the observations taken independently. ) ) ] ]
O Maklng |nterfaces between Glovannl These KMLs reguire the Google Earth Plug-in . Plesse wail few seconds for loading kmz files in the left panel. .
- I infrastructure and Google Earth “new stuff” oo @@ Tbie
NASA GOdd a rd A Tra I n Data De pOt (ATD D) g User Control Panel - ; %201%&;}% > <
- - 1 Vap Data @& 2010 A f __Remove all
_ — E— — - as simple as possible - - —
The A-Train Data Depot (ATDD) @anaﬁ Space Adminiration Data and information Senvices Genter v Visualization Results Download Data Product Lineage \View in Google Earth| Acknowledgment Policy
— o L + ATMOS COMPOSITION mmm + PRECIFTATION O U n ifo rm i n te rface as A_Tra i n i n sta n ce These KMLs require the Google Earth Plug-in. Plegse wait few seconds for logding fmz fifes In the el panel.
http-//d'sc- gsfc- nasa- gov/atdd P— .iu.m% Giory r-amgn - CloudSat Ar.:lal . i . . A:Train Yertical & Strips Profiles Split Right Windows as:? s
processes, archives, allows access to, and oo Data Dopot | @ Visualize and compare A-Train o ([t [ ]2 | - 120,200 8
visualizes distributed atmospheric — - ———— _ Available data Data added Data view area of Google Earth data in multiple Google Earth NS el Wi e S
measurements from various A-Train SENSOrS, (Mmoo e Functions added and processes for user request : - : I e |
f | . d I t. * DOCUMENTATION Th A-Ttal Data Depot (ATDD) InlsI-nnulmmmlloplncelss.mclm, uawatcasslo.msuauzs.au.?uzamrlcnrlelaadlsni-tn«laln»splmlc|||ea-sure|hﬂnsnamu-nauumsmunnms. . . . from ATDD [ t G I Wlndows In one browser. i éAtrgnspheric T T Air Tempersture-MERRA Model
Or analysis and correfation. e o ot o sy ssov i it | - Al new tab “View in Google Earth” in A- INto GOOgIE A AU ———
e i e A2 AQUA _ Mactel x|
The ATDD Portal ri ht r Vi n_lin :l'l::ulsels-ulloly Qn Septembar 15, 2008, e & Irain fomaetion hanpaned to H H H H H | - - g'At;nUDSp:E”CE;EZF;ELU_rE AtmosphericTemperature
( g . ) p O des easy O € —— Bl B e b, o o bt Tl'aln Instance Interface for user VIeWIng and Selected by Ea rth Any vertlcal proflles and | ﬁCqua;SC:t d Top Temperature-A| Prafile-MODIS Aqua( % |
data access and services for science, T S e : : . . _ _ _ Rttty ezcigsa s o oo
applications, and educational use so that o e i comparing multiple parameters in multiple user horizontal strips from A-Train Dl
US.erS eaSily gEt exaCtly the data they Wa nt’ EIEEE?EEEEE:{%{E;E;:ﬂ%:;;:fjﬁ%&:{;};:mr Google Earth WindOWS in one browser. Data Depot can be VIsuallzed u(aIITopTemperature-AlRS . s E,I-:”:Ig .Ei'::
W:;Chln(:j need to download Iarge volumes of B Egl;*;zh'g;:g;lﬂ;g;;;g;g@;ﬂ’;&'g;gj‘;ggg';;';“E i e - E— in four Google Earth windows s
whole data sets. ¥ B | | ram iR an, ~ _.. S { . .
comeraris ~dataset scope=Curtains™> R e "scems®: | allowing comparison of related
- ] . ) - atatype~ - ___-- g 5‘\\‘\ { " " " ; ¥ : i "
a A'Traln Data Depot "\ > Links to all A-Train datasets from one portal: full and subsetted <sensorNameMODIS Aquak/semsorNames " -source :"A_;E:E;ng;iiiz;ial& Eizf;ieir’efﬂes-- data parameters at the same
T | datasets archived locally, downloaded via ftp. <datasetName>MAC0750.002</datasetName> "children”: | ] ; time
__A-Trai — LI > Subsets, archives and makes accessible parameters in HDF. <shortName>MACO750</shortName=> B TN Py
- N - - Vo e H " ", -" - = —= L ="
Science Investig : > HDF read programs work for ATDD generated parameter subsets. _Zf:""}"q”m""} e IopTS Raal
; 52 5 » Users can dynamically specify and acquire subsetted data swaths http://gemd gsfc nasa gov/zetdif im?GES_DISC_MACOTS0_v2 Integ ratlng Mediator { vsource": "http://gdatal-tsl.sci.gsfc.nasa.gov/danc- : ' <
» Allows users to co-register dataset parameters that have different ] _ ] _ _ bin/G3/kmz_urlurapper.cgi?fileBathNane=/ ftp/incoming/63/T51/ws/1291641913 Visuaizaton of Earth Sclence Data i Google Earh Thece LS 01t he e EAth P s v o s o oo iz s n o o
formats. resolutions. and scales. SciFlow XML file from A-Train * Parse SciFlow XML file 16130/kmz_11_0/ e At ts e T ore aa, A s — Crowenes || et e (o2
>U 5 ’G. s ’ .d 5 k d 5 5 I. t. d I t_ +{parameterSEt}ﬁ-"paramEtEI‘SEt} b, tl | 1T 2bvE ."!r-‘_'; -'I:'?lﬁiii:ff!"(-iemﬂ?”"-"fjj'f_! ?.r'mcsp"l!-'.f:'e."rsr;i:'e
s Iovar.]nI’ prov.l SELpIE ynEIE VISfJa zation a.n exp oration </dataset> * InVOke KMZ generator "socurce": "http://gdatal-tsl.sci.gsfc.nasa.gov/daac— E:,:ié{":,:r e s hr'z?;.::r: re:::;: :»::_u ;f:?f':i_:;::‘l;a
of data from different instruments to determine the desirability of the — <dataset scope="Curtains'> bin/G3/kmz_urlwrapper.cgi?filePathName=/ftp/inceming/G3/TS1/ws/1291641913 . B rkomis it O Ian e, Do Tonossn
WAL o LN - data prior to their downloading. ~ <datatype> » Create & update JSON file 16130/ kmz B 0/20101106 D€ Cloud Oprical thickness 1923 fmz", | U m——| oo v e
co-location w/ e . . . . .. <sensorName>AIRS Aqua</senserName> ' °F S Aquat, 00 Saiai M i Bl | AR
CloudSat & - » Provides online multiple data products comparison and analysis in o BT (108 1. Tl i : : s JSON fil e 0Yas My Moy i
CALIPSO /e Mirador ' _ <datasetName>AIRXN2RET.005</datasetName>> \\\\ based on ava||ab|e KMZ f||es > e --:u-:&;z.-,'.'...'.: s
S4PM . S h mU|t|p|e Google Earth W|ndOWS. <shortName>AIRX2IRET</shortName> \‘\\\ { ::J:Mm-;m”ﬂ':ﬁl?”.
carc » Provides easy downloading of co-registered data and multiple <version>3</version> /,-———f:ﬁ"’“ff‘j‘*z;ﬁj Mﬁﬁ-ﬁq“—"* : Rfafietanst
downloadable ﬁleS. - t:url} . ) . _ ) \\| /-',” "ehildren™: [ : “I;ﬁ;q'_:-l.:.a-:u..-_--'|"--lr-"|-‘ il
http-//gemd . gsfc nasa gov/getdif htm?GES DISC AIRXIRET V003 \ e { e
<lark= \\\ / "source": "http://gdatal-tsl.sci.gsfc.nasa.gov/daac- RS A loved 3 Bt 3 . :-”'“':'_ ;
. N I bin/G3/kmz |urlwrapper.cgi?filePathName=/ftp/incoming/G3/T51/ws/1291641913 R it P
</datatype> S /! 16130/kmz_§ 0/20101106 06 PCldTopStd 4923.kmz",
+ <parameterSet></parameterSet> \‘\\\ //’ } "name”: "Cloud Top Pressure-AIRS Agqua”, ‘ | EKMUKNMZ Dovnload
. . . . </dataset> T > ST L - 1 x Pt [ § et 4 Freaon o Hognighntgl [Maghoes @ Phrese not fourd
Right: A-Train data online analysis and — <dataset scope="Curtains"> 3 pore -
T — — <datatype> N Above: Comparison of versatile 2D and 3D data from A-Train Above: Comparison of Atmospheric Temperature Profiles from ECMWF
H H H H 0 ~Traln Along CloudSat Track Instance - . . . - mpame": "CloudSat” - . . . . . ) .
V|Suallzat|0n SyStem Web Interface' ClowdEat, MLE, CALIPSO lidar, and coregistered MODIS Aqua, AIRS, AMSR-E, OML, POLDER/PARASOL, ECMWE, and MERRA data, {SEI:ISDI‘:\:_:!H:IE}CEIJIPEG —Lil:ilai"ﬂi-SEI‘.lSliIr:\ame} "children"t’::l [d L= sensors in mUItl'GE WlndOWS Of one brOWSGr WlndOW mOdel, MLS, MODIS/Aqua and AIRS/Aqua in mUItl'GE WlndOWS.
Giovanni provides a convenient and e =datasetName>VIFM 002</datasetName= {
useful platform for bridging the |- P o A G P ROSES 005 MORTATO M ACCESS b. New function for automatically A-Train Data Collocated Along the CloudSat Track
, , ’ ’ . o ' — M . . < i i a ¥ Search @ &% g'&¢ | 284060 .
geospatial imagery data with implied : analyzing workflow XML file from A- | Cloudpat NiLS, CALIPSO lidar, and coregistored MOW = Aqua, AIRS, AMSR-E, OMI, POLDERIPARASOL, ECWWIR: | i (o m— Left: Typhoon Prapiroon GMT 5:48:00am — 5:55:00am 2006-08-02
science and explicitly visualizing the ' ' ' Y | WM \/ertical orbit curtain describing cloud vertical structure (Radar
plicitly g | Train to obtain details of the data that | Resutst © « |EEEEE) S5 o oo QC . . (
results for the scientific community. e Merenen || Reflectivity, dBZ) derived from CloudSat satellite,
y Tompsd user selected, e.g. sensorName, Visjalization Results Download Data | Product Lineage | | View in Google Earth | | Acknowledgment Palicy b m | x , : _
Slovanin Version 8 (€8] sdlois servioe: B R e ST e s T i e e ST and daily rainfall (3B42) from TRMM satellite,
and  workflow-oriented  asvnchronous o ) o romaon o' ) e it ’ ] v 1o 2| Display Control Panel |. ocac : : =l G:m;ﬁh}&uw and wind field from QuikSCAT satellite
y Clice: SN S c. KMZ generator is invoked to produce " [IMODIS Aqua tby1 1by2  2by2 11/6/2010._ 1:05:28.am .
architecture and uses standard protocols g e o S i . 8 Atmazphenc e .05 am 12 am | —
P ' : i i KMZ files for each data user selected ®| Cloud Optical T Iﬂmmuspnenmramre i - e
such as FTP, OPeNDAP, GrADS Data D - T & Cloud Top Pres  Profie-MODIS Aqua[ X
’ ’ - : i R d. Create and dynamically update JSON - [ZIAIRS Aqua Lo Rl ek 01
Server to transparently access local and ot worsomn OO Aae & Atmospheric Te | AaualX] |
i . i R s | file based on produced KMZ files_ &| Cloud Top Pres \¥| Cloud Top Pressure-MODIS Agqua ) L
remote data. Service-Oriented D —— - E————— - (21 CloudSat i@m o wiec
| - o v e. Utilize AJAX to automatically update ® RecaivedEchor: | - amossnerc Tomperaur 1
Architecture guarantees that data Rt i o i emisnegdchil yup &| Reflectivity dBZ E_:me_mns Adqua[x] ey
! 8 PO - - EIAMSR-E Aqua Sizeii bh i Ll St S&o Toméland Principe
processing and rendering modules are - the control panel based on updated & Rain Rate-AMS [ %] (B e |
e AT P S . e L D - : JSON f'l f I t d d t f |" | ReceivedEchoPowers-CloudSat Lo ;3.;?::.[4”1 L
implemented through standard web : s ek oo He el Biisimsietiziisie wllal @ Owoy Equatorie e e -
- MATINOELY_CPRSTD MERFA Mostel OO . TR . t t [¥] Reflectivity dEE—ClDUdSEtE} g T s ~+eq u'aIEtIIaI QUII"J."& =
: o Interest. OB A Y ~ '
services. . PRRASCLE P00 POXDER3 Parand or0003 . 2030 : ; ’ IR
. . Helnter = BT TI0 AT &Camﬂmmf"‘-
e o Vi f. Track user operations to display data Right: March 9, 2009 |
e — in multiple Google Earth window. Atmospheric Temperature Profile (3D) from MODIS/Aqua & |
ReceivedEchoPowers (CloudSat) Cloud Top Pressure 2D surface strips from MODIS/Aqua
07 —May—2008  07:00:45 — 07:08:0% GMT
CI?:CIID:‘“-}E- G?:CIIE:S?' O?:Glﬂr:Eﬁ O?:GI6:14 O?:GIS:OE-
30 | [ ] [ | ] u u [ |
v httpl/gdata1 -ts1 .SCl.gSfC.nasa.gOV/daaC'bln/G3IQU|.Cgl?lnStance_|d=atra|n Future work holds out the possibility of intercomparing A-Train and non-A-Train data using multiple window Google Earth interface. Ultimately the interface
E o AcliainAeng Clapdsat Liack Instance could also be used for downloading the visualized data to the user’s computer.
= CloudSat, MLS, CALIPSO lidar, and coregistered MODIS/Aqua, AIRS, AMSR-E, OMI, POLDER/PARASOL, ECMWF, and MERRA data.
% 12 i} I| i ||||Ir1r? , I‘: Elome |Result #1 x Uﬂafjﬂw% ¢omPﬂllsunni' Earth Science Data in Google Earth 1 ﬂ?ﬂlfiﬂ:\:fEﬂfthj“nﬂl in Google Earth
6 b | Visualization Results Download Data Product Lineage |View in Google Earth| Acknowledgment Policy i T T | s i P [as 15
i v — These KMLs require the Google Earth Plug-in. Plegse walt few secands for loading kmz flies in the left panel. L‘:;P‘;i“ P it et :::..l‘-.."fmﬁ. 5 =——
'I'II,5 1@,1 Latituds . . . A-Train Verical & Strips Profiles Split Right Windows as: ---:f:':.,ﬁﬂ"" i:.'.f:u-,liﬁ L :'; lllll : .,,::..‘-‘[..,JJ*.
102.0 100.6 99.2 97.3 96.3 Longitude Visualize and compare A-Train data: - [51 Calipso - Lidar Thyd | | 1by2 || 2t . fﬁE.;.i::i:.:u.'.:.;;:':.!:':;::,l.;...,@ oo Bkt Yote Ce B0 v
C I . -_— . eraive awar & Cloud/Aerosol Classificatic i — "_':'--J?-.‘-uu-wm-c-.u:--:ex-u-':.fn-:lu.u- A e
1.E-14 1.E-13 1.E-12 1.E-11 1.E-10 " o Fover () - Rl MERRECHIGEL  Drotarcou Laaveter ks T P il SN g0 Hakou
: - & Cloud Liguid YWater Mixing Aqua w b Tyl Braplenon s \ -
3 T \ S e —~— . . & Optical Thickness of Al C W] cioud Tap Pressure-moDis I Typhaois Pl I
Cloud Top Pressure (MODIS Aqua) e | — e '"--pénm.- N~ o Vertical pl'OfI|e fOI' C|OUd/AeI'OSO| - [‘“!MLSQ F' !ua "Eiﬁﬁ“ﬁr s el
0B—Aug—2008 0B:32:16 — 06:3%:31 GMT = — T I e R S % .o ] _ & Iloe Water Content-MLE [7] e Thicknese of Al . e e ey
08:32:16 06:34:03 06:35:53 D6:37:42 06:39:31 C|aSSIflcatI0n (Vertlcal Feature MaSK) from E ﬁClnudSsé T Cloudls-MERRA Made x| "’ - e -
: . : 1& gg% go . ] ] ) .: ) e r?ilggld;’:':trfr?rl\d g::igi:"aﬂgg_ - i r MODIS fire pixel counts of Oct 2004:
s o Clipso-Lidar and and horizontal strip for - FIMODIS Aqua el i N S0, R, Ay it ot The forest fire broke out on Oct. 14 2004
332132 B s & Cloud Top Pressure-MODI g T R afternoon in Heihe, Helongliang, China,
Y- r N oo g — , ,_ 5 e S Cloud Top Pressure from MODISIACI ua - ﬁAlRiTD'::l A lasted for about 6 days. Comparison of 2D surface swath data and 3D vertical
1078 1663 1669 e 1018 Longitude | ‘ / 4SS | o Do T wGE}@gl@ 1 ' averaged UV aerosol index, N20 from profiles from A-Train sensors are
e e Ko Lt : <. N " OMI, and CO from AIRS for Oct 13-16 comparing with global rain rate from
Above: 3D Vertical profiles of cloud from CloudSat Above: 3D Vertical profiles of cloud from CloudSat 2004 in Google Earth (right) TRMM sensor.
i satellite and 2D swath data of Cloud Top Pressure from :
saiizllliie ame b suEln ek o Clous e Fressurs el TODIS/A R Acknowledgements: The ATDD is supported by NASA HQ through ROSES 2005 NNHO05ZDA001N-ACCESS. Authors
ini Ua are visualized in Googie cartn arter - . . . . . .
MODIS/Aqua were rendered by G3 A-Train instance. 9 5 affiliated with Center for Spatial Information Science and Systems (CSISS), George Mason University have a cooperated
processing and rendering by G3 A-Train instance. i | = PeasCemm——_  agreement with GES DISC (Agreement No.: NNX06AD35A, Center Director: Dr. Liping Di).




